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Abstract 
The paper introduced the application of MoldFlow in injection molding of the digital camera shell. Best injection 
location and fill time were studied. The simulation provided scientific and valuable injection process information and 
helped engineers to take right decisions when they developed the tools. At last, a mold for digital camera shell was 
designed, and the NC machining of the mold core was programmed by UG NX software. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Introduction 
Injection molding process, as an important part of advanced manufacturing technologies, has become a 
popular process for plastic [1]. The conventional manufacture method for the digital camera shell is based 
on injection molding, and process parameters mainly depend on the designers’ experience [2]. However, 
the competition in modern industries impels manufacturers to shorten the development cycle and reduce 
the cost tryout [2]. 
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Numerical simulation of the injection process delivers engineers a scientific and powerful tool to 
validate their design and make necessary changes before expensive tools are manufactured. The finite 
element model can simulate the filling and packing phases of the injection molding process, and predict 
the flow behavior of thermoplastic melts [3-4], so you can ensure parts can be manufactured efficiently 
and correctly, and the quality can be acceptable. With the help of numerical simulation, the tedious and 
costly trial-and-error loops can be largely reduced and the development cycle can be shortened. 
In the last decade, great progress has been achieved in numerical simulation method with the 
development of computer science. It is more and more efficient and convenient to use finite element 
analysis (FEA) for the injection process. Many special software packages are developed for analyzing 
injection process in order to match some particular variables.  
MoldFlow software is the world’s leading product in deep simulations for injection process. It allows 
designers to determine the ideal combination of part geometry, material, mold design, and process 
condition. Using MoldFlow, engineers can refine part and mold design, material choice, and process 
condition to achieve the optimum balance between quality and cost. 
2. FEA Model 
MoldFlow can easily import a CAD model created by other CAD software, including traditional 
midplane model, wire frame and surface model. In this paper, the digital camera shell in Fig. 1 is 
constructed by UG NX, and then it is imported into MoldFlow in .stl format. 
          
Fig. 1 shell of digital camera                                                         Fig. 2 mesh of digital camera shell 
After the model is imported, a new analysis is created by pre-processing. In order to control the model 
easily, different model entities are separated into different layers. The digital camera shell is meshed by 
fusion mesh. To ensure the mesh is acceptable, designers must check the mesh because some defects, 
such as high aspect ratio elements and overlapping elements, may cause problems in later analysis. In 
addition, remeshing is done in the complex regions and round areas. After remeshing, local mesh in the 
model is finer, the analysis may take longer, however, the analysis result will be more accurate. Fig. 2 
shows the mesh of digital camera shell. It consists of 11 988 elements and 5 992 nodes. 
3. Simulation Result and Analysis 
After running simulation, the results can be obtained by some methods, such as Screen output, Result 
summary and Analysis check file in the Study Tasks pane. The Result summary is very important, it 
records fill time, bulk temperature, shear stress and frozen layer fraction results at the end of the filling 
stage [4]. Some important results are discussed in the following sections. 
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powerful tool to analyze the best injection 
location. As shown in Fig. 3, the gate analysis indicates that the best gate location is in the center of the 
model and the worst injection location is in the corner.  
Injection molding process for the digital camera shell is very complex. The injection location is on
the most important process parameters, and designers often predict the location by experience. Now 
numerical simulation delivers engineers a scientific and 
       
Fig. 3 best injection gate analysis 
However, in order to get more parts in one time by multi-cavity and attain good appearance, the 
injection location is in the center-side in Fig. 4. 
Fig. 4 multi-cavity design 
Fig. 5 illustrates the fill time of the camera shell injection process. Because the only gate location is in 
the center-side of the camera shell, the fill time in the center-side is shorter, that in the corners is longer. 
Fig. 5 fill time 
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According to the FEA, a mold for digital camera shell is designed. The mold core and mold cavity in 
Fig. 6 and Fig. 7 are designed by UG NX, and then they are assembled with other components, such as 
mold base, guide post, guide bushing and ejector pin. 
                
Fig. 6 mold core                                                                                    Fig. 7 mold cavity 
4. NC Machining 
NC machining is one of the most important parts of CAD/CAM/CAE system. It has obvious 
advantages on shortening designing period, reducing manufacturing time. Based on UG NX software, the 
machining codes of the mold core can be easily programmed.  The machining codes are as follows: 
N0170 Z15.1907 
N0180 G1 Z12.1907 
N0190 X-7.91 Y95.043 
N0200 G2 X13.3721 Y62.22 I-14.67 J-32.823 
N0210 G1 Y17.78 
N0220 G2 X-7.91 Y-15.043 I-35.9521 J0.0 
N0230 G1 X-5.3447 Y.1831 
…… 
N6690 Z5.515 
N6700 X-86.9044 Y98.9834 
N6710 Z4.6767 
N6720 G1 Z1.6767 
N6730 G3 X-82.8413 Y95.043 I6.4888 J2.6259 
N6740 G2 X-75.322 Y89.3268 I-5.6076 J-15.18 
N6750 G1 X-72.871 Y85.3224 
N6760 X-51.8565 
N6770 G2 X-42.3012 Y95.043 I15.1365 J-5.3224 
N6780 G3 X-37.959 Y99.8539 I-2.435 J6.5629 
N6790 G0 Z23.13 
N6800 M02 
%
Fig. 8 simulates the machining process. In Fig. 8 a), bulk workpiece material is fast removed. Fig. 8 b) 
shows the toolpath in semi-finishing. In addition, some complicated zones of the mold core are 
manufactured by the electric spark machining. 
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                                   Fig. 8.(a) roughing;                                                                                 (b) semi-finishing 
5. Conclusions 
This paper presents the numerical simulation for the injection molding process of the camera shell. The 
best injection location is studied. The mold corresponds well with the FEA results. Machining simulation 
in UG NX shows the NC machining of the mold core is correct. 
The numerical simulation has provided scientific and valuable information for injection molding and 
helped engineers to take right decisions when they develop the tools. The major problems are easily 
solved in an early design stage with minimal costs and delivery delays are also minimized. CAE is a 
strong impetus to enhance market competitiveness of enterprises. 
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